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Abstract

Background: The increasing practice of non-breastfeeding is a major concern, particularly in urban
areas. Meal frequency measurement has different standards among non-breastfed children. However, the
primary focus of nutrition studies has been on breastfeeding, leading to a lack of comprehensive data on

meal frequency and its association with underweight status among non-breastfed infants.

Objective: This study was aimed at assessing the minimum meal frequency and its association with
underweight among non-breastfed infants and young children aged 6 to 23 months in Hawassa city,
Ethiopia, from May 12, 2024, to July 08, 2024.

Methods: A community-based cross-sectional study was conducted among 423 non-breastfed children
aged 6 to 23 months in Hawassa City. First, the estimation was made to know whether there is an
adequate sample of non-breastfed or not in the community. Then, the sample was allocated
proportionally to all sub-cities based on population size. After that, one of the sub-cities was chosen at
random, and the first non-breastfed child from that sub-city was identified. Finally, the collection
process began with the identified child and proceeded using consecutive sampling. Data was collected
using Kobo Collect-enabled mobile phones, an interviewer-administered questionnaire, and a weight
scale. The association between underweight and explanatory variables was assessed using binary logistic

regression.

Result: A total of 420 respondents participated in the study. The percentage of non-breastfed children
who fulfilled minimum meal frequency (MMF) was 62.9%, and the prevalence of underweight was
10%. Non-breastfed children who did not fulfill the MMF were 5.2 times more likely to be underweight
compared to those who met the requirement per day (p= <.001, AOR; 5.2, 95% CI. 2.5, 11.0).
Compared to the children whose mothers’ age was above 35, those children whose mothers’ age was
between 15 and 24 and between 25 and 34 had a lower risk of being underweight (p=0.04, AOR; 0.15,
95% CI: 0.02, 0.93) and (p=0.03, AOR; 0.15, 95% CI: 0.03, 0.8), respectively.

Conclusion: The findings of our study indicated that about three out of five children were fed with meal
frequency according to World Health Organization recommendations. Adherence to the
recommendation of meal frequency might reduce the risk of being underweight. Studies incorporating
qualitative approaches might be helpful in generating in-depth information to address the issue related to

the causes of having lower meal frequency among non-breastfed 1'YC.
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1. Introduction

1.1. Background

The nutritional status of infants and young children (I'YC) under two years is directly affected by their
feeding practices (1). To assess 1'YC feeding practices, the World Health Organization (WHO) and the
United Nations International Children's Emergency Fund (UNICEF) introduced a number of
complementary feeding indicators. Among these was the minimum meal frequency (MMF). MMF
measurement in non-breastfed infants follows different recommendations both in content and frequency.
For breastfed 1'YC, it measures the percentage of 1YC aged 6—23 months who consumed solid, semi-
solid, or soft foods at least two times for those aged 6-8 months and three times for those aged 9-23
months in the past 24 hours. For non-breastfed 1'YC, it measures the percentage of non-breastfed
children 6-23 months of age who were fed solid, semi-solid, or soft foods, including milk feeds, at least
four times in the previous 24 hours (2). Non-breastfed 1'YC is those who did not receive breast milk in

the past 24 hours for any reason (2, 3).

Worldwide, improper feeding practices during the first two years of life are responsible for over two-
thirds of child deaths from both under- and over-nutrition (4). Underweight, a form of under-nutrition, is
defined as low weight-for-age (5). Globally, 99 million under-five children were underweight, with
almost one-third of them living in Africa (6). The magnitude of underweight in Ethiopia was 23.3% in
2016 (7) and 21% according to the Ethiopian Mini Demographic and Health Survey (EMDHS) 2019
(8). Numerous factors, such as the child's gender, birth size, mother's educational attainment, household
wealth index, antenatal care (ANC) visits (9), child age, type of toilet facility (10), husband’s education

(11), and mother’s age (12) influence underweight.

There are efforts underway in Ethiopia to implement a multi-sectorial nutrition intervention plan. The
Ethiopian government developed the Seqota Declaration in 2015, a 15-year commitment to eradicate
child malnutrition in Ethiopia by 2030(13). Additionally, in order to end hunger by 2030, Ethiopia
supported the National Nutrition Program Il in 2016, which offers a framework for the coordinated
implementation of nutrition interventions. One of the main interventions under NNP |1 to reduce under-
nutrition was optimal complementary feeding (14). Furthermore, in 2018, National Food and Nutrition
Policy was also developed to addresses immediate and underlying causes of malnutrition in Ethiopia,
focusing on prevention of under-nutrition (15). However, in Ethiopia only 45 per cent of I'YC aged 6-23
are fed at least three times a day in 2022 (16). EMDHS 2019 reported that the percentage of non-
breastfed I'YC who met the MMF increased marginally from 49% to 51% since 2016 (8).
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1.2. Statement of problem

A child's energy intake can be inferred from the minimum meal frequency (17). Unlike the usual
measurement of minimum meal frequency in breastfed I'YC, in non-breastfed I'YC it includes milk feeds.
Milk feeds can include infant formula, any animal milk, and yogurt. The reason for this indicator was
that eating meals/snacks less frequently than advised can impair total calorie and micronutrient intake,

resulting in poor weight gain. (18).

Appropriate complementary feeding during this critical age of the children is fundamental to the
development of each child’s full human potential (19). According to an earlier estimate, the prevention
of 13% and 6% of under-five mortality, respectively, was achieved through optimal breastfeeding and
appropriate complementary feeding (20). According to the UNICEF report, one of the two most
significant immediate causes of malnutrition is inadequate dietary intake (21). Furthermore, several
studies have demonstrated the effect of MMF on the nutritional status of I'YC aged 6-24 months. For
example, a study conducted in India, Malawi, and Tanzania to explore the association between MMF
and underweight revealed that children who consumed the MMF had lower odds of being underweight
(22-24). However, the children who received meals at least three times per day were one in two (48%)
globally (25), 41.2% in SSA (26), and 63.80% in Ethiopia (27).

Globally, around 45% of deaths among children under the age of 5 years are linked to under-nutrition
with substantial burden in Africa (28). According to a WHO report in 2022, 28% of child mortality in
Ethiopia was caused by under-nutrition (29). Despite a kind of under-nutrition that causes significant
infant mortality in low- and middle-income countries, the global prevalence of underweight children
decreased from 24.8% to 13% between 1990 and 2019 (30). Global hunger, on the other hand, increased
dramatically between 2019 and 2021 and has remained stable until 2023 (31). This means that the
hunger trend is not yet heading in the right direction to meet the objective of eliminating hunger by
2030.

In SSA, among the 632 malnutrition-related deaths, 90.1% of cases were underweight (32) (33).
According to the study that assessed the magnitude of underweight among 30 LMICs, Ethiopia is among
the countries with the highest burdens of underweight (24.91%) (9). A study conducted in 2022 in
Ethiopia showed that the overall national prevalence of underweight was 44.7% in 2000, 23.8% in
2019 (34), and 21% in 2023 (35). These findings suggest that underweight trends in Ethiopia have
witnessed a lower relative decrease than expected, implying a lower possibility of meeting the
Sustainable Development Goal, which is to eliminate all forms of malnutrition, including underweight,

by 2030. Maternal age, education, and antenatal care status; child’s sex, age, birth weight, and having
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more siblings; children from households with the poorest and poorer wealth index and non-improved
toilet facilities; and inadequate diet diversity were among the factors associated with underweight (36,
37).

Breastfeeding has many advantages and is advised for up to two years or beyond (38); however, there
has been higher practice of non-breastfeeding in Ethiopia, particularly in urban areas. For instance, only
5.28% of the children were not breastfeeding in 2016 (39), but about 47% of mothers terminate
breastfeeding before 24 months in 2023 (40). Despite increasing practice of non-breastfeeding, little
attention is given to ensuring that these children are getting the optimal meal. In Ethiopia, various
studies were undertaken to investigate MMF among I'YC. Nonetheless, MMF measurement has different
standards among non-breastfed 1'YC and hasn’t been measured among these 1'YC. In addition, never or
interrupted breastfeeding with inappropriate feeding practices increases the likelihood of malnutrition
and mortality (4), and studies have shown breastfeeding has a protective effect on underweight (41).
Similarly, many studies investigated the prevalence of underweight among children under- five.
However, none of the studies indicated the prevalence of underweight based on the child’s breastfeeding

status.

Therefore, this study intends to examine the prevalence of MMF and its association with underweight

status among non-breastfed 1'YC aged 6 to 23 months in Hawassa city.
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1.3. Rationale of the study

The increase in the prevalence of non- breastfeeding is still a major concern in our country, particularly
in urban areas, due to mothers working conditions and lack of a breastfeeding place at the working area.
Non-breastfed 1'YC are those who are more likely to suffer from malnutrition, higher rates of illness, and
death because they are unable to benefit from all of the nutrients that nursing provides during early life.
In addition, MMF measurement in non-breastfed follows different recommendations both in content and
frequency. Eating meals less frequently than the standard can impair calorie intake, resulting in poor
weight gain. Furthermore, Ethiopia is among the SSA countries with the highest prevalence of
underweight. However, insufficient care is paid to ensuring that these children are getting the optimal
nutrition and are in good nutritional state. This knowledge gap is particularly critical given the well-

established link between under-nutrition and inadequate meal intake during the first two years of life.

1.4. Significance of the study

The findings of this study will provide valuable insights for various stakeholders involved in nutrition
issues, including the Ministry of Health, nutrition intervention programmers, nutrition education service
providers, and public health researchers. These insights will inform the development of effective
interventions, public nutrition education campaigns, and future research directions to address under-
nutrition among not-breastfed I'YC. Ultimately, this study contributes to the advancement of child health

and nutrition in our country.
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2. Literature Review

2.1. Underweight

2.1.1 Overview of underweight or weight-for-age

Underweight occurs when a child weighs less than what one would anticipate for a healthy, well-
nourished child of the same age and sex and is assessed using the weight-for-age index (42). Weight-for-
age is a composite index of height-for-age and weight-for-height. It takes into account both acute and
chronic malnutrition. Underweight children are those whose weight-for-age z-score is less than minus
two standard deviations (—2 SD) from the median of the reference population (43). The double burden of
malnutrition, which is the co-occurrence of under-nutrition along with overweight and obesity, has been
increasing globally over the past 20 years. Nevertheless, global hunger increased dramatically from
2019 to 2021 and has remained high as of 2023 (31). This suggests that the hunger trend is not yet
heading in the right direction to meet the objective of eradicating hunger by 2030. Global agencies
estimated that in 2022, 148.1 million children under 5 years were stunted and 45 million were wasted,
with children in Africa accounting for two out of five for stunting and more than one quarter for wasting
(44).

Worldwide, the prevalence of underweight declined from 26.5% in 1990 to 17.6% in 2015, but in
Africa, it was estimated to increase from 24.0% to 26.8% (45). A cross-sectional study done in Turkey
in 2024 among IYC aged 6-24 months found that the prevalence of underweight was 4.3% (46).
Secondary analysis of the General Nutrition Survey, which investigated 1'YCF practices and their
associations with nutritional status among 1'YC aged 6-23 months in Vietnam in 2020, showed that the
magnitude of underweight was 5-6% (47). Despite global improvements in the prevalence of under-
nutrition (underweight, wasting, and stunting) among young children over the last decade, SSA nations
continue to face a significant burden that threatens child survival and well-being. According to the
earlier report of the meta-analysis conducted among SSA countries, the prevalence of under-nutrition
was highest among countries in East Africa, and Ethiopia was one of the nations with the highest
underweight prevalence (25.2%) (48). Another study conducted in Cameroon to evaluate
complementary feeding practices and their association with the nutritional status of 1'YC reported that
the prevalence of underweight was 9.35% (49). The overall national prevalence of underweight in
Ethiopia was 25.5% and 23.8% in 2016 and 2019, respectively (34). Additionally, the study done in
2020 in Ethiopia reported that the prevalence of underweight was 27.7% (37).
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2.1.2. Causes and risk factors associated with underweight

UNICEF’s conceptual framework illustrates that inadequate dietary intake and illness are the two most
significant immediate causes of malnutrition. Inadequate access to food in a household, insufficient
health services, an unhealthful environment, and inadequate care for children and women are the
underlying causes of inadequate dietary intake and illness. The basic causes of child malnutrition
include inadequate economic development and political commitment for effective policies to ensure an
enabling environment for good nutrition (50). Research has shown that many factors are associated with

being underweight.

A study conducted to examine factors associated with adverse nutritional status of children in Sub-
Saharan Africa showed that children whose mothers were between 15 and 24 years, whose mothers did
not attend antenatal care, had no education, and those with primary education; children who were 12-23
months old, whose gender was male, and who were from households with non-improved toilet facilities
were more likely to experience underweight (36). Another study done to assess predictors of
underweight among children in Ghana found that the children whose ages were between 12 and 23
months, whose gender was female, whose mothers had lower educational levels, who were from
households with unimproved sources of drinking water and unimproved toilet facilities, and who had
diarrhea two weeks prior to the survey were significantly predicted underweight (51).

Some investigations were undertaken in Ethiopia to examine the prevalence of underweight and its
associated factors among 1'YC; however, these studies did not study MMF. For example, a study done to
assess the under-nutrition and associated factors among IYC aged 6-24 months in Wollega, Ethiopia,
found that children who were from households having family members of >= 5, children who were
between the ages of 12 and 24 months, who were not fully immunized, and who had not received
vitamin A supplementation were more likely to be underweight (52). A similar study done in the Oromia
region, Ethiopia, found that female gender, higher age of the child (12-23 months), inadequate diet
diversity, lack of growth monitoring service, and maternal own income increase the likelihood of child
underweight (37). Another study done to assess under-nutrition and associated factors among I'YC aged
6-23 months old at Dessie, Ethiopia, showed that the age of the child between 12 and 17 months (AOR
=4.62; 95% CI: 2.65, 8.06) and male sex of the child (AOR =1.93; 95% CI: 1.21, 3.07) were associated
with underweight (53). In addition, a few investigations also assessed the prevalence of under-nutrition
and associated factors by including MMF as one of the factors; however, the studies were primarily
conducted among breastfed I'YC. For example, a cross-sectional study investigated under-nutrition and
associated factors among 1YC aged 6-23 months (55 non-breastfed and 525 breastfed) in Southeast
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Ethiopia and reported that being male (AOR=3-44), not using growth monitoring services (AOR=2-00),
having a history of fever (AOR =4-24), household food insecurity (AOR=2-04), and lack of improved

water (AOR=3-00) showed significant association with underweight (54).

2.2. Minimum meal frequency (MMF)

2.2.1 Definition and magnitude of minimum meal frequency

Minimum meal frequency is when non-breastfed 1'YC received four feedings of solid, semi-solid, or soft
foods or milk feeds. The minimum meal frequency for non-breastfed I'YC includes milk feeds, in
contrast to the standard measurement for breastfed 1'YC (55). There are so many studies conducted
among IYC regarding the prevalence of MMF. In Brazil, a cross-sectional study that examined
variations in the complementary feeding indicators of infants aged 6 to 23 months based on
breastfeeding status revealed that the adequacy of minimum meal frequency (MMF) for non-breastfed
IYC was 94.9% and 40.3% for breastfed I'YC (56). This study showed non-breastfed children have
better adequacy of meal frequency compared to breastfed. According to a DHS multilevel analysis
conducted to evaluate the pooled prevalence of MMF and its contributing factors in Sub-Saharan Africa
(SSA), the pooled prevalence of MMF among 1YC aged 6-23 was 38.47%. This study showed one of
the factors associated with MMF was the child’s current breastfeeding status. The study found that

breastfeeding children had 16% higher prevalence of MMF than non-breastfeeding children (57).

However, another multilevel analysis in 2019, conducted to identify the predictors of a minimum
acceptable diet among IYC aged 6-23 months in Nepal, showed the prevalence of minimum meal
frequency was 68.5%, and the likelihood of achieving MMF is higher among currently breastfeeding
children compared to the non-breastfeeding children (58). Similarly, according to the 2019 EMDHS,
51% of non-breastfed children met the minimum meal frequency, which is slightly lower than breastfed
(56%) (8). According to a systematic review and meta-analysis done in Ethiopia to ascertain the
prevalence of minimum meal frequency and the factors that are linked to it among I'YC aged 6 to 23
months, a pooled prevalence of MMF was 63.80% (27). Several investigations were undertaken in
Ethiopia to examine the prevalence of MMF; however, nothing is known about its magnitude based on a

child's breastfeeding status.

2.3. Underweight and its association with minimum meal frequency
Adequate provision of nutrients, beginning in the early stages of life, is crucial to ensure good physical

and mental development. Poor availability or access to food of adequate nutritional quality and quantity
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has led to large sections of the world’s population being undernourished (59). More than two-thirds of
malnutrition-related child deaths during the first 2 years of life are caused by inappropriate feeding
practices globally (4). Different research has shown underweight and its association with minimum meal
frequency. A study conducted in India to assess complementary feeding practices and underweight
status among children reported that the children who consumed the minimum number of meals had
lower odds of being underweight compared to the ones who did not (22). Another Tanzanian study that
examined the impact of improper complementary feeding practices on the nutritional status of infants
aged 6 to 24 months revealed that children who ate fewer meals per day were more likely to become
underweight (24). Also, another study conducted to analyze the associations between breastfeeding and
complementary feeding practices with under-nutrition in Malawi using the 2015-16 Malawi
Demographic and Health Survey (MDHS) found that I'YC who met minimum meal frequency were less
likely to be underweight (60). Some studies have investigated the association between MMF and
underweight in other settings; however, it is still unknown according to the child’s breastfeeding status.
Moreover, in our country little is known about the issue under study. This knowledge gap is particularly
critical given the well-established link between under nutrition and inadequate complementary feeding
practices during the first two years of life. Furthermore, this is more important if it is specifically known

among those who are more vulnerable to under-nutrition (those who are not breastfed).

2.4. Controversies on the association between underweight and minimum meal frequency

However, it is fact that those children who were not well-nourished are prone to under-nutrition, some of
the study findings reported that there is no significant association between good practice of
complementary feeding indicators and the nutritional status of children. For example, a study done in
Cameron, South Asia, Malaysia Ghana, and Nigeria aimed to evaluate complementary feeding practices
and their association with the nutritional status of children in reported that none of the complementary
feeding indicators they have assessed (MAD, MMF or MDD) have an association with any form of
under-nutrition (49, 61-64). Those some additional studies conducted in other settings assessed 1'YCF
practices and their association with children's nutritional status however the finding of those studies

showed conflicting evidence.

In summary, the following are the identified causes and risk factors that affected the underweight status

among the children:

Socio-demographic and economic characteristics include child age and sex; parental characteristics such
as marital status, education level, occupation, mother’s religion, and age; and household characteristics

like family size and wealth index.
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Underlying causes include household food insecurity; inadequate care for children, such as a history of
the child’s breastfeeding status (never started, started but ceased, or not breastfed in the previous 24
hours); insufficient health services like ANC visits, place of delivery, vaccination, vitamin A
supplementation, and growth monitoring programs; and an unhealthful environment like toilet facilities,

sources of drinking water, and food hygienic practices for mothers or caregivers.

Immediate causes include illness/disease experience (fever/diarrhea episodes) and poor dietary intake,
such as insufficient dietary diversity, meal frequency, number of milk feedings, and acceptable diets.
Despite global improvements in the estimated prevalence of underweight among young children over
the last two decade, a significant burden still threatens child life and well-being in SSA countries.
According to a recent study, underweight has led to significant child mortality; however, Ethiopia is
among the East African countries with the highest prevalence of underweight. According to the
UNICEF report, poor dietary intake is one of the two most significant immediate causes of malnutrition.
In addition, there are some studies shown the relationship between inappropriate meal feeding frequency
and the underweight status of children in other settings. However, one in every two children aged 6-23
months were not given enough meals or snacks every day around the world, and only two out of every
five children in sub-Saharan Africa met the minimum meal frequency requirements. Similarly, in
Ethiopia less than one in every two I'YC aged 6-23 is fed at least three times per day in 2022. Several
studies were conducted assessing infant and young child feeding indicators like MMF and associated
factors in Ethiopia. Similarly, some investigations were undertaken in Ethiopia to examine the
prevalence of underweight and its associated factors among children under-five; however, these studies
did not study MMF. Furthermore, interrupted breastfeeding and improper complementary feeding
practices can raise the risk of underweight status. However, previous studies conducted primarily
included breastfed children and did not report the magnitude based on the child's breastfeeding status.
Moreover, little is known regarding the minimum meal frequency and its association with underweight
among non-breastfed I'YC. This has caused a dearth of thorough data on the magnitude of MMF and its
association with the underweight status of non-breastfed I'YC. For this reason, our study intends to
examine the prevalence of minimum meal frequency and its association with underweight status among

non-breastfed infants and young children aged 6 to 23 months in Hawassa City.
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The Conceptual Framework

The conceptual framework below elucidates the immediate, underlying, and basic factors of

underweight. It has been demonstrated that disease experiences like diarrhea episodes and poor dietary

intake, in terms of diversity, frequency, and adequacy, are immediate factors of underweight. The two

immediate factors are related to each other. Underlying causes of underweight include inadequate access

to food, lack of care, poor maternal and child health services, and unhealthy environments. Low access

to food can result in inadequate dietary intake. Poor maternal and child health services and unhealthy

environments can increase the risk of infection. Socio-demographic and economic conditions include

child, parental, and household characteristics. Lack of care, limited access to health services, and

decreased food availability can result from the parents' low educational attainment, limited employment,

and poor wealth index.

Distal factors
Socio- demographic and economic conditions

e Child sex

e Household characteristics (family
size and wealth index)

e Parental characteristics (marital status,
education  level, occupation and

mother’s religion and age)

Underlying factors

Food access

e Food security
Feeding and care practices

e History of non-breastfeeding
Health service and household

environment

ANC visits

Place of delivery
Vaccination

Hygienic practices

Vitamin A supplementation
Household toilet facility and
drinking water

Dietary intake

e Dietary diversity

e Meal frequency

e Minimum acceptable
diet

IlIness/disease
experience

o Underweight \j
\ -

e Diarrhea
episodes/fever

Figure 1. A conceptual framework for minimum meal frequency and its association with underweight

among infants and young children aged 6 to 23 months in Hawassa City, Ethiopia, developed from the

different literature (36, 37, 50-54)
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3. Objectives of the Study

3.1. General Objective
To assess minimum meal frequency and its association with underweight among non-breastfed infants

and young children aged 6 to 23 months in Hawassa City, Ethiopia, from May 12, 2024 to July 08, 2024.

3.2. Specific Objectives
e To assess the prevalence of minimum meal frequency among non-breastfed infants and young

children aged 6 to 23 months

e To determine the magnitude of underweight among non-breastfed infants and young children

aged 6 to 23 months

e To examine the association between minimum meal frequency and underweight among non-

breastfed infants and young children aged 6 to 23 months
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4. Methods and Materials

4.1. Study Area and Period

Our study was carried out in Hawassa City, Sidama National Regional State, and Southern Ethiopia.

Hawassa city is located 273 Km away from Addis Ababa, the capital of Ethiopia. In 2024, the city had

an estimated total population of 415,816 and the total number of children aged 6 to 23 months in

Hawassa City was 14,595. The city had 8 sub-cities, four public hospitals (1 comprehensive specialized

hospital, 1 general hospital, and 2 primary hospitals), six private hospitals, seven health centers, 47

private clinics, and 15 health posts (Hawassa city health department). According to estimates, the city's

non-breastfed population was 771(5.3%). This study was conducted from May 12, 2024 to July 08,

2024.

4.2. Study Design

A community-based cross-sectional study design was used

4.3. Population

4.3.1. Source Population

All non-breastfed infants and young children aged 6-23 months residing in Hawassa City in 2024.

4.3.2. Study Population

All selected non-breastfed infants and young children aged 6-23 months living in Hawassa City

4.3.3. Inclusion Criteria

Infants and young children aged 6-23 months:

Who didn’t breastfeed in the past 24 hours during the data collection

Who never started breastfeeding, and were not breastfed for a long time (started but stopped).

4.3.4. Exclusion Criteria

The children were excluded when they had the following conditions:

The child was on ready-to-use therapeutic food and hospital visit in the last week

The mother/caregiver was absent from the household for those who were on breastfeeding but
not breastfed in the previous 24 hours

The house is closed after three visits for those who either never started or started but ceased

breastfeeding
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e The mother/caregiver was unable to raise a child by herself

4.4. Sample Size Determination
The sample size was calculated using a single population proportion formula, with a proportion of 50%
for this study. It is by considering 50% of children will be underweight. This is because no studies were
undertaken specifically among non-breastfed children aged 6 to 23 months regarding our topic, and the

sample size for the other specific objectives was also not determined independently for the same

reasons.
n = (Za/2)’p (1-p)
2
n = (1.96)2(0.5) (0.5) = (3.8416) (0.25) = 384
(0.05)? 0.0025

= 384 +38.4= 423 with consideration of 10% contingency to non-responders

Where

n - Required sample size

Z1. o» - critical value for normal distribution at 95% confidence level which equals to 1.96

P - The estimate of proportion = 0.5, taking into account that 50% of children will be underweight
d - Possible margin of sampling error tolerated which is 5%

4.5. Sampling Procedure

The study was conducted in all eight sub-cities. To obtain individual sample units or subjects at the
household level, the following steps were followed:

e First, the estimation was made to know whether there is an adequate sample of non-breastfed or
not in the community. This was needed before conducting the survey since non-breastfed are rare
populations, and the number of non-breastfed in the city was unknown. To estimate the number,
the total number of children aged 6 to 23 months in Hawassa city = 3.51% = 14,595 (Hawassa
city health department) and the magnitude of non-breastfeeding in Ethiopia = 5.28% (39) were

used. Based on these data, an estimated number of non-breastfed children in the city was 771=
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the total number of children aged 6 to 23 months in Hawassa city (14595) * the prevalence of
non-breastfeeding in Ethiopia (0.0528).

e Next, the calculated sample size (423) was divided and proportionally allocated to all eight sub-
cities based on their total population.

e After that, one of the sub-cities was chosen at random, and the first non-breastfed child from that
sub-city was identified.

e Finally, the collection process began with the identified child and proceeded using consecutive
sampling. The use of this sampling method was necessary because this study can’t have a
sampling frame. This is also because this study included those I'YC who were temporarily not
breastfed for any reasons in the previous 24 hours. Children who were identified as not-breastfed
in the previous 24 hours during identification time may begin breastfeeding when the collectors
come back to collect the actual data. Therefore, the date of data collection and the identification
of children who are not breastfed should coincide.

4 . )

Hawassa City Administration
Total population: 415,816
Estimated number of children aged 6-23 months: 14,595
Estimated number of non-breastfed children aged 6-23 months: 771

. J

The total sample size was divided proportionally to the sub-cities based on their TP

i AddIS K. Mehal K. Bahil A.
Tulas/c Tabor S/C Menehari Misrak S/C H/Dar S/C
| TP: a’s/C P32 903 TP: 30,238 s/C
T:NlFSLll'slig 73,074 TP: 49,017 oNF: 34 SNF: 31 TP: 29 896 TP: 29 536 TP: 17,023
' SNF: 74 SNE: 50 ' SNF: 30 SNF: 30 SNF: 17
| | ///

Consecutive Selection
of the participants Total sample size: 423

Legend
TP: Total Population
SNF: Sampled non-breastfed 1YC
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Figure 2: Sampling procedure for minimum meal frequency and its association with underweight among

non-breastfed children aged 6 to 23 months in Hawassa City, Ethiopia, 2024.

4.6. Variables of the Study

4.6.1. Dependent Variable
Underweight: Weight-for-age z-score is less than —2 SD from the median of the reference population
(65)

4.6.2. Independent Variables

Socio-demographic characteristics

e Child sex

e Parental characteristics (marital status, education level, occupation and mother’s religion and
age)

e Household characteristics (family size and wealth index)

The underlying causes:

Food access

e Food insecurity

Feeding and care practices for children

e History of breastfeeding status (never started, started but ceased or not breastfed in the previous
24hr)

Maternal and child health services and household environment

e ANC visits

e Vaccination

e Vitamin A supplementation
e Place of delivery

e Hygienic practice

e Household toilet facility and the source of drinking water
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Immediate causes:

Iliness/disease experience

e Diarrhea episodes/fever

Dietary intake

e Meal frequency
e Dietary diversity

e Minimum acceptable diet
4.7. Data Collection Procedures

Data were collected from mothers and caregivers of children 6-23 months of age using an interviewer-
administered questionnaire face-to-face. WHO/UNICEF’s interviewer-administered structured standard
questions were used to collect data for infant and young child indicators (18), and questions for socio-
demographic characteristics and other explanatory variables were adapted from other similar studies (8,
30, 36, 37, 51) with some modifications to fit the local context. The questionnaire was translated into the
local language, Amharic, for data collection. The weight of the children was measured using a calibrated
digital scale, GST-221 (INDIA), by removing heavy clothing and double-checking the weight. The
digital scale has a maximum load capacity of 180 kg. The mother and child were weighed together, and
the mother's weight was subtracted to get the child's weight. The data were collected and supervised by
3 diploma-holder nurses and 1 BSc-holder healthcare professional, respectively. The Kobo Collect

enabled mobile phones were used to gather the data.

4.8. Operational Definitions

Non-breastfed infants and young children: They were infants and young children who were not
breastfed in the past 24 hours (2).

Minimum meal frequency: Non breastfed children 6-23 months of age who receive both milk feeds
and solid/semi-solid feeds at least 4 times in the past 24 hours. Milk feeds include liquid milk products

such as infant formula, cow milk or other animal milk and yogurt (17).

Improved drinking water sources: This includes drinking water from pipes, protected dug wells or

springs, boreholes or tube wells, rainwater, and packaged or delivered water (66).
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Unimproved toilet facilities: The use of pit latrines without a slab or platform and flush and pour-flush

toilets discharging to an open drain (66).

Household food security status: Was assessed by nine food insecurity questions that hold the
occurrence of food insecurity in the previous month. It was measured using the Household Hunger Scale

and categorized as non/light hunger, moderate hunger, and severe hunger (67).

Household wealth index: Was assessed by fifteen household wealth index questions and created by
using principal component analysis (PCA). A household wealth score was classified into lowest, middle,
and highest (8) .

4.9. Data Management and Analysis Procedure
The data were collected using Kobo Collect and were exported to the Statistical Package for Social

Sciences (SPSS) version 27 for cleaning and analysis.

Descriptive statistics, such as frequencies and proportions, were used to describe data. Principal
component analysis (PCA) was used to construct a household wealth index, and a household wealth
score was classified into lowest, middle, and highest. WHO Anthro software version 3.2 was used for
classification of child nutritional status based on weight-for-age. The child was categorized as
underweight if weight-for-age < -2 z-score and no underweight if weight-for-age > -2 z-score (WHO
standards) (65). The percentage of non-breastfed 1'YC who fulfilled minimum meal frequency (MMF)
was calculated by dividing the number of non-breastfed children aged 6 to 23 months who met the MMF
by the total number of surveyed children aged 6 to 23 months and multiplying it by 100. The MMF was
dichotomized and coded as 1 and O, representing those who met and those who did not meet MMF.
Binary logistic regression was used to determine the association between the outcome and explanatory
variables. Models were fitted to adjust for confounding variables and determine the association. The p-
value of less than 0.25 was used to select candidate variables in bivariate analysis. The goodness-of-fit
for the final regression models was checked by the Hosmer-Lemeshow goodness-of-fit test, which
yielded a p value of p of 0.89. To declare statistical significance, a p-value of less than 0.05 was used.

Adjusted odds ratio and 95% confidence interval were used to explain the association.

4.11. Data Quality Assurance

Data collection tools were initially prepared in English and translated into Amharic and then back to
English to check for their consistency. Training on the tool was given to the data collectors and
supervisor for a day. A pretest was done on 5% of the study sample at Yirgalem town. Then necessary

modifications were made on the tool based on the pre-test results before commencing the actual data
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collection. The principal investigator coordinated, and the supervisor coached the data collection process

on a daily basis.

4.12. Ethical Consideration

The study was conducted after getting ethical clearance from the Addis Ababa University, School of
Public Health Research Ethics Committee (REC). A formal letter of permission was obtained from
Addis Ababa University, the Sidama Regional Health Bureau, and the Hawassa City Health Department.
Informed verbal consent was obtained from the mothers and caregivers of children after explaining the
objective and benefit of the study. Furthermore, the participants were assured about the confidentiality
of the data, and the information was recorded anonymously.

4.13. Dissemination of Results
The result of this study will be submitted and presented to Addis Ababa University College of Health
Sciences, School of Public Health, Department of Nutrition and Dietetics, and will as well be published

in peer-reviewed scientific journals.
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5. Results

From 423 eligible samples, about 420 mother-child pair participated in this study, attaining a 99.3% response rate.

5.1. Socio-demographic and economic characteristics
Of the 420 mothers who participated in the study, 311 (74%) were between the ages of 25 and 34, 220
(52.4%) were protestant by religion, 335 (79.8%) were college-educated or above, 214 (50.8%) were
employed by the government, and almost all of the mothers, 415 (98.8%) were married. Among the
fathers’ of the children who participated in the study, 348 (82.9%) were college-educated or above, and
275 (65.3%) were public employees by occupation. Among the IYC, 291 (69.3%) were categorized
under the age group 18-23 months. From the total of 420 households, 275 (65.5%) had less than 5

family members, and 142 (33.8 %) were each lowest and middle in wealth index (Table 1).

Table 1: Socio-demographic and economic characteristics of the study participants in Hawassa City,
Ethiopia, 2024 (n=420)

Variables Frequency Percentage

Maternal age(in years)

15-24 98 23.3
25-34 311 74.0
>=35 11 2.6
Religion

Protestant 220 52.4
Orthodox 113 26.9
Catholic 31 7.4
Apostles 25 6.0
Muslim 14 3.3
Other 17 4

Maternal education level
Have no formal education-able to 3 0.7

read and write

Primary education 3 0.7
Secondary education 73 17.4
College and above 335 79.8
Don’t know 6 1.4
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Maternal occupation
Public employee
Businesswomen
House wife
Private employee
Daily laborer

Paternal educational level

Have no formal education-able to

read and write
Primary
Secondary
College and above
Don’t know
Paternal occupation
Public employee
Businessman
Private employee
Daily laborer
Marital Status
Married

Others (divorced, never married and

widowed)
Child age (in completed months)
6-11
12-17
18-23
Family size
=<5
>=6
Household wealth index
Lowest
Middle
Highest

.
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275
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28
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291

275
145
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65.5
22.9
6.7
5.0

98.8
1.2

10.7
20.0
69.3

65.5
34.5

33.8
33.8
32.4
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5.2.Underlying causes of underweight

About 400 (95.2%) of the 420 mothers who took part in the study had ANC follow-up at least 4 times,
399 (95.0%) gave birth in a health facility, 417 (99.3%) washed their hands with soap while feeding
their children, 409 (97.4%) were not served food within 2 hours after cooking, and 412 (98.1%) cleaned
their child’s utensils with soap. Of the 420 infants and young children in the study, 253 (60.2%) had
started breastfeeding but had stopped before the age of two, 318 (75.7%) had not received vitamin A in
the previous six months, and 377 (89.8%) had received the vaccinations least 4 times. Of the
households, 346 (82.4%) were either food secure or had light hunger, 403 (96%) had improved toilet
facilities, and 420 (100%) had improved sources of drinking water (Table 2).

Table 2: The underlying causes of underweight among non-breastfed infants and young children aged
6-23 months in Hawassa City, Ethiopia, 2024 (n=420)

Variables Frequency Percentage

History of breastfeeding status

Haven’t fed in the past 24h 98 23.3
Haven’t started since birth 69 16.4
Started, but terminated 253 60.2

Antenatal Care (ANC) Visits

None 3 0.7
1-3 2 0.5
>=4 400 95.2
Don’t know 15 3.6
Place of delivery
Health facility 399 95.0
Home 13 3.1
Don’t know 8 1.9

Received vitamin A in the past six

months
Yes 84 20
No 318 75.7
Don’t know 18 4.3
Frequency of vaccination the child
>= 4 377 89.8
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<4 43 10.2

Washing hands with soap while feeding

child

Yes 417 99.3

No 3 0.7
Serving food within 2 hours after cooking

Yes 11 2.6

No 409 97.4
Child’s private feeding utensils are clean

Yes 412 98.1

No 8 1.9
Toilet facility

Improved 403 96

Unimproved 17 4
Household food insecurity

Non/Light hunger 346 82.4

Moderate hunger 70 16.7

Severe hunger 4 1.0
5.3. Immediate causes of underweight

Among the 1YC, 409 (97.4%) consumed at least two milk feeds, 264 (62.9%) (95% CI: 58.3-67.6) met
the minimum meal frequency, only 41 (9.8%) consumed at least five food groups, 19 (4.5%) met the
minimum acceptable diet, and 325 participants (77%) reported having fever or diarrhea in the two weeks

prior to the survey (Table 3).

Table 3: Immediate causes of underweight among non-breastfed infants and young children aged 6-23
months in Hawassa City, Ethiopia, 2024 (n=420)

Variable Frequency Percentage

Minimum dietary diversity
<5 379 90.2
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>=5 41

9.8
Minimum meal frequency
<4 156 37.1
>=4 264 62.9
Fulfill minimum acceptable diet
Yes 19 4.5
No 401 95.5
History of fever/Diahoerea illness
(within the two weeks immediately
prior to the survey)
Yes 325 17.4
No 95 22.6

5.4 Prevalence of Underweight

The prevalence of underweight among non-breastfed infants and young children aged 6-23 months in
Hawassa City was 10% (95% CI: 7.4-12.6) with 4% severely underweight (95% CI: 2.4- 6).
Underweight status
300 WAZ

B no underweight
M underweight

200

Count

100

12-17

18-23
child's age (months)

Figure 3: Underweight status distribution among non-breastfed children aged 6 to 23 months in Hawassa
City, Ethiopia, 2024.
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5.4 Association between minimum meal frequency and underweight among non-breastfed infants

and young children

Eight variables out of the twenty-eight in the binary logistic regression analysis had a p-value below
0.25, making them potential candidates for multivariable logistic regression.

The binary logistic regression was employed to identify factors associated with outcomes of
underweight. Non-breastfed children aged 6-23 months who did not meet the minimum requirement of
meal frequency per day had a 5.2-fold higher risk of being underweight than those who did (p= <.001,
AOR; 5.2, 95% CI: 2.5, 11.0). Compared to the children whose mothers’ age was above 35, those
children whose mothers’ age was between 15 and 24 had a 96% lower risk of being underweight
(p=0.04, AOR; 0.15, 95% CI: 0.02, 0.93), and those whose mothers’ age was between 25 and 34 had
97% lower odds of being underweight (p=0.03, AOR; 0.15, 95% CI: 0.03, 0.8).

Table 4: Binary logistic regression for association between minimum meal frequency and underweight
among non-breastfed infants and young children aged 6-23 months in Hawassa City, Ethiopia, 2024
(n=420)

Variables Underweight
Yes (%) No (%) COR (95% CI) AOR (95% CI)
Minimum meal
frequency
<4 30 (7.1) 126 (30) 5.0 (2.5, 10.0) 5.2 (2.5, 11.0)"
>=4 12 (2.9) 252 ( 60) 1 1
Maternal age
15-24 8 (1.9) 90 (21.4) 0.10 (0.03,0.43) 0.15 (0.02,0.93)"
25-34 29 (6.9) 282 (67.1) 0.12 (0.04,0.43) 0.15 (0.03,0.79)"
>=35 5(1.2) 6(1.4) 1 1
Maternal
occupation
Daily laborer 1(0.2) 2 (0.5) 4.6 (0.4, 52.0) 6.9 (0.2, 379)
House wife 7(1.7) 74 (17.6) 0.9 (0.4,2.1) 0.6 (0.2, 1.9)
Businesswomen 9 (2.1) 80 (19) 1.0 (0.5, 2.4) 0.5 (0.2, 1.6)
Private 4 (1) 29 (6.9) 1.3 (0.4, 4.0) 1.1 (0.3, 4.4)
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employee
Public
employee
Paternal
occupation
Daily laborer
Businessman
Private

employee

Public employee

Family size
>=6
=<5
History of child
breastfeeding
status
Haven’t fed in
the past 24hour
Haven’t started
since birth
Started, but

terminated

before two years

Place of delivery
Health facility
Home

Not applicable

Household food

insecurity
Non/Light
hunger
Moderate

hunger

21(5)

2(0.5)
12 (2.9)
5(1.2)

23(5.5)

18 (4.3)
24 (5.7)

7 (1.7)

5 (1.2)

30 (7.1)

38 (9)
1(0.2)
3(0.7)

37 (8.8)

4 (1)

193 (46)

19 (4.5)
84 (20)
23 (5.5)

252 (60)

127 (30.2)
251 (59.8)

91 (21.7)

64 (15.2)

223 (53.1)

361(86)
12 (2.9)
5 (1.2)

309 (73.6)

66 (15)

1.2 (0.3, 5.3)
1.56 (0.7,3.3)
2.4 (0.8, 6.9)

0.5 (0.3, 0.1)
1

0.57 (0.24, 1.35)

0.58 (0.23, 1.56)

0.16 (0.04, 0.76)
0.14 (0.01, 1.68)
1

0.36 (0.36, 3.5)

0.18 (0.02, 2.2)

0.48 (0.04, 5.93)
1.5 (0.6, 4.2)
2.09 (0.57, 7.67)

0.7 (0.3, 1.8)
1

0.4 (0.2, 1.1)

0.6 (0.2, 1.9)

0.23 (0.02, 2.9)

0.22(0.01, 6.61)

1

0.56 (0.03, 11.6)

0.32 (0.02, 7.08)
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Severe 1(0.2) 3(0.7)

Hunger

Notes: Hosmer-Lemeshow goodness-of-fit test p-value = 0.89
“= p-value < 0.05
COR: Crude Odds Ratio, AOR: Adjusted Odds Ratio
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Discussion

The objective of this study was to assess the prevalence of minimum meal frequency and its association with
underweight among non-breastfed infants and young children aged 6 to 23 months in Hawassa city. Minimum

meal frequency and child sex were among the factors associated with the underweight status of the children.

Our study revealed that the prevalence of minimum meal frequency (MMF) was 62.9%. This prevalence was
consistent with the prevalence reported by a systematic review and meta-analysis carried out in Ethiopia, which
was 63.8% (27). The consistency might be due to both studies being conducted in Ethiopia. Even if the
mentioned systematic review included all 1'YC aged 6 to 23 months regardless of their breastfeeding status, the
MMF prevalence was found to be consistent with the current study. However, the finding of this study was
significantly lower compared to a similar study conducted in Brazil that revealed an overall prevalence of
MMF among non-breastfed I'YC was observed to be 94.9% (56). This wide difference might be because of the
socio-economic variance between the two nations, as Brazil is one of the upper middle-income countries. On
the other hand, our MMF prevalence was higher compared to EMDHS 2019, which showed the overall
prevalence of MMF among non-breastfed was 52% (8). The higher prevalence could be explained by the fact
that our study was limited to an urban area, and this might be due to having better educational status, food

availability, and information accessibility in urban areas.

In terms of the magnitude of underweight, the current study showed the prevalence of underweight is 10%,
which is in line with a study conducted in South-East Ethiopia (9%) (54). Nonetheless, this study’s magnitude
was higher than that of Addis Ababa (2.17%) (68). The inconsistency might be due to the difference in study
participants, in which these studies actually included all breastfed and non-breastfed I'YC. This might imply a
lack of so many advantages of breastfeeding for non-breastfed I'YC and may increase the odds of being
underweight among them. On the other hand, our underweight prevalence was lower compared to the study
conducted in the Oromia region in Ethiopia, which reported the prevalence of underweight was 27.7% (69).
This higher prevalence could be explained by the fact that the Oromia study was conducted in largely food

insecure and rural areas. This might indicate better feeding practices in cities compared to rural areas.

Regarding the association between the children's underweight status and the minimum meal frequency,
the current study demonstrated that non-breastfed children who did not meet the WHO minimum
requirement of meal frequency had a higher chance of being underweight than those who did. This result
is consistent with various studies in India (22), Tanzania (24), and Malawi (60) involving infants and
young children of the same age group corroborate the link between a lower risk of underweight and
appropriate consumption of minimum meal frequency. Since this Complementary Feeding Indicator

principally evaluates quantity, it was expected that the main anthropometric parameter it affects will be
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weight for age, which is a marker of early caloric deficit. When a child consistently consumes fewer
calories than their body requires for growth and development, it can lead to insufficient energy

availability, resulting in weight loss or the inability to gain weight appropriately.

Unlike our study finding, different studies in Cameroon (49), Malaysia (62), and Ghana (63) conducted
to assess similar issues reported there is no significant association between minimum meal frequency
and child underweight status. This contentious finding of the studies could be attributed to differences in
study design, which is hospital-based cross-sectional, involving children attending Infant Welfare
Clinics in the case of Cameron. This is due to the major concern, which is selection bias: patients in a
hospital are not representative of the general population, and if the sample is not representative of the
population of interest, the observed association may not generalize to the population and can lead to
biased estimates of the association's strength. It may be due to the effect of a lower sample size
(conducted using only 94 I'YC aged 6 to 23 months) in the case of the Malaysia study. This is also due to
the fact that small samples are more susceptible to random variation. Even if there's a true association, a
small sample might not provide enough evidence to detect it, leading to a weak or non-significant result.

And it might be due to differences in the study period in the case of the Ghana study.
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6. Strengths and limitations of the study

6.1.Strengths:

e The use of standardized tools and controlling the potential confounders in the estimation of the
association between minimum meal frequency and underweight

e Electronic data collection was conducted using Kobo Collect to improve the quality of the data

and reduce missing data

6.2. Limitations:

e The cross-sectional nature of the study design may not be appropriate to measure the temporal
relationship between minimum meal frequency and underweight.

e Despite the widely accepted validity and reliability of data obtained from self-reported,
interviewer-administered 24-hour time format in nutritional epidemiological studies, socially
desirable responses and forgetfulness still pose a challenge and may thus have affected some of
the findings.
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7. Conclusions

e Based on the findings of this study, more than three out of five infants and young children were
fed meal frequency according to WHO recommendations. One out of ten non-breastfed infants
and young children were underweight. The result also indicated that adherence to the WHO
recommendation of meal frequency might reduce the risk of being underweight among non-

breastfed children.
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8. Recommendations

The following recommendations have been forwarded to all concerned bodies based on the findings of
the study.

Ministry of Health (MOH)
e To strengthen the existing initiatives to enhance the proportion of the 1'YC fulfilling minimum
meal frequency so that underweight prevalence could be reduced.
Health Professionals
» To focus on the nutritional status and feeding practices of non-breastfed infants and young
children whose mother’s age is above thirty-five
Researchers

e Studies incorporating qualitative approaches might be helpful in generating in-depth information
to address the issue related to the causes of having lower meal frequency among non-breastfed
IYC.
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11. Annexes

Annexes 1
Participant information sheet in English

Title of the study: Effect of minimum meal frequency on underweight status of children aged 6 to 23 month in
Hawassa City, Ethiopia, 2024

Name of Investigator: Lidetash Wolde (BSc.)
Name of the Organization: AAU
Name of the Sponsor: WSU

Introduction: This information sheet is prepared for Hawassa city Health Bureau. The aim of the form is to
make purpose of research and the data collection procedures clear to the above concerned offices and get

permission to conduct the research.

Topic: Minimum meal frequency and its association with underweight among non-breastfed infants and

young children aged 6 to 23 months in Hawassa city, Ethiopia.

Purpose of the study: To assess Minimum meal frequency and its association with underweight among
non-breastfed children aged 6 to 23 months in Hawassa city, Ethiopia and this information collected

from your community will serve as baseline information for concerned bodies to identify the magnitude

of the problem and to take corrective action to improve the country's under-nutr-ition.

Participant procedure and guidelines: In order to conduct the study and achieve the above objective,
necessary information will be obtained from questionnaire and assessment of underweight done by the data

collectors by using a calibrated digital weight scale.

Participant benefit and Risk: the information that will be obtained will not cause any harm to the
participants. Any identification of the participant including the name will not be recorded on the
questionnaire and all information obtained will be kept secretly. Moreover, the information will only be
used for the purpose of the study.

Benefit: The study will not have direct benefit for the participants. But the result of this study will
provide valuable insights for various stakeholders involved in nutrition issues, including the Ministry of
Health, nutrition intervention programmers, nutrition education service providers, and public health

researchers.
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Confidentiality: To assure the confidentiality of the information, data will be collected by trained health
professionals without the name of the participants. The information obtained from this study will only be

revealed to principal investigator and will be stored in a computer locked by password.
Person to contact: the following contact addresses will be given to contact investigators at any time

Lidetash Wolde
Addis Ababa University College of Health Sciences School of Public Health Department of Nutrition

and Dietetics
Cell Phone: 0989913091

E-mail lidetashiw@gmail.com
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Annex Il Subject Information Sheet

Addis Ababa University, School of public health

Hello, I am . I work for Addis Ababa University, School of Public Health. | am studying
the impact of minimum meal frequency on underweight among 6 to 23 months old non-breastfed infants and
young children. | have received permission from Addis Ababa university school of public health. Your
participation in this study is voluntary. You have the right not to participate in this study or option out even
after the interview started. Deciding not to participate in the study will not harm your life. However, I
encourage your participation in the study since the information you provide will help concerned bodies to

improve children’s under-nutrition.

If you agree to participate in the study, you will be interviewed about your overall socio-demographic and
economic status, child feeding practice, disease conditions and Health service and household environment.
Filling the questionnaire will take about 25 minutes. This study will help in creating awareness about the
contribution of meal frequency on reduction of underweight among under two children. The information that
you provide will be kept confidential. The data will be anonym zed by replacing all identifiers with codes. No
one will have access to the non-coded data except the principal investigator and the data will not be used for
purposes other than the intended study. If you have any question, comments, or complaints, you can reach the

researcher through the following address:

Investigator: Lidetash Wolde (Principal investigator), College of Health Sciences, Department of
Nutrition and Dietetics: AAU.

Phone-0989913091

E-mail lidetashiw@agmail.com
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Annex I11: Oral consent form
Annex I11: Oral consent form

| have heard all the information stated above about the study as it was read to me by the data collector. I fully
understand the purpose, benefit and risk of the study and | have freely decided to participate or not to participate

in this study.
Tick “X” on Agree if the subject decided to participate or on disagree if not

Agree | disagree STOP
Thank You for willingness to participate
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11.5. Annexes 1V: Questionnaire by English version
Questionnaire code Date
Name of Data Collector Name of the Sub-city

Yesterday during the day or at night was the [child’s name] breastfed?

1.Yes 2.No 3. Don’t know. Continue interview if the answer is NO. Unless please skip to the

next child

No Question Possible answers Skipping

Part 1: Socio-demographic characteristics

A Paternal characteristics

01 Educational status? 1.Have no formal education
1la Not able to read and write
1b Able to read and write

2 Primary education
3 Secondary education
4 College and above

5 Don’t know

02 Occupation? 1 Employed 2. Businessman
1a public employee 3. Daily laborer

1b Private employee 4. Farmer

5 other (specify)
B Maternal characteristics
03 | Age (in years)? ———in completed years
04 Religion? 1. Protestant 2. Orthodox 3. Catholic

4. Apostles 5. Muslim
6. Other (specify)
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05 Education level?

1 Have no formal education
1la Not able to read and write
1b Able to read and write

2 Primary

3 Secondary

4 College and above
5

Don’t know

06 Marital status?

1. Never married 4. Divorced

2. Married 5. Widowed
3. Separated

07 | Occupation?

1 Employed 2. Businesswomen
1a public employee 3. Daily laborer
1b Private employee 4. House wife

5 Other (specify)

C Child characteristics

09 | Age (in months)? in months
10 | Sex? 1. Male 2. Female
D Household characteristics

11 | Household size? in number

12A House hold wealth index questions

al | What is the main source of drinking
water for members of your
household?

1 Piped water
11. Piped into dwelling

12. Piped to neighbor
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2

13. Public tap/standpipe
Dug well
21. Protected well
22. Unprotected well

3. Other(specify)

What kind of toilet facility do 1. Flush or pour flush toilet
5 members of your household usually
a
use? .
12. Flush to septic tank
13. Flush to pit latrine
14. Flush to somewhere else
15. Flush, don't know where
2. Pit latrine
21. Ventilated improved pit latrine
22. Pit latrine with slab
23. Pit latrine without slab/open pit
Do you share this toilet facility with | 1 Yes
other households?
a3 2 No
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a4 | What type of fuel does your | 1. Electricity
household mainly use for cooking? 5 Charcoal
3.wood
4.other( specify)
12B. Does your household have------------- :
bl | A non-mobile telephone?
1.Yes 2.No
b2 | Atelevision? 1.Yes 2.No
b3 | A computer? 1.Yes 2.No
b4 | Arefrigerator? 1.Yes 2.No
b5 | An electric mitad? 1.Yes 2.No
12C. Does any member of this household own ?
cl | A mobile phone? 1.Yes 2.No
c2 | A motorcycle or motor scooter? 1.Yes 2.No
c3 | Acaror truck? 1.Yes 2.No
c4 | Material of the floor of the dwelling | 1. Natural floor 2. Rudimentary
floor
3. Finished roofing 4.other(specify)
c5 Material of the roof of the dwelling. | 1. Natural floor 2. Rudimentary

floor

3. Finished roofing

4.other(specify)
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c6 Material of the exterior walls of the

dwelling

1. Natural floor 2. Rudimentary

floor

3. Finished roofing 4.other(specify)

13. Household Food Insecurity questions

1 In the past four weeks, did you worry 0=No Skip to
that your household would not have 1=Yes Q2 if the
enough food? answer is

3=NA No/NA
la | How often did this happen? 1. Rarely (once or twice in the past four
weeks)
2. Sometimes (three to ten times in the
past four weeks)
3. Often (more than ten times in the
past four weeks

2 In the past four weeks, were you or 0=No Skip to
any household member not able to eat 1=Ves Q3 if the
the kinds of foods you preferred answer is
because of a lack of resources? 3=NA No/ NA

2a | How often did this happen? 1. Rarely (once or twice in the past four

weeks)

2. Sometimes (three to ten times in the
past four weeks)

3. Often (more than ten times in the past
four weeks

3 In the past four weeks, did you or any 0=No Skip to
household member have to eat a L=Ves Q4 if the
limited variety of foods due to a lack answer is
of resources? 3=NA No/ NA
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3a

How often did this happen?

1. Rarely (once or twice in the past four

weeks)

2. Sometimes (three to ten times in the

past four weeks)

3. Often (more than ten times in the past

four weeks
4 In the past four weeks, did you or any 0=No Skip to
household member have to eat some 1=Ves Q5 if the
foods that you really did not want to answer is
eat because of a lack of resources to 3=NA No/ NA
obtain other types of food?
4a | How often did this happen? 1. Rarely (once or twice in the past four
weeks)
2. Sometimes (three to ten times in the
past four weeks)
3. Often (more than ten times in the past
four weeks
5 In the past four weeks, did you or any 0=No Skip to
household member have to eat a 1=Ves Q6 if the
smaller meal than you felt you answer is
needed because there was not enough 3=NA No/ NA
food?
5a | How often did this happen? 1. Rarely (once or twice in the past
four weeks)
2. Sometimes (three to ten times in
the past four weeks)
3. Often (more than ten times in the
past four weeks
6 In the past four weeks, did you or any 0=No Skip to
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other household member have to eat 1=Yes Q7 if the
fewer meals in a day because there 3=NA answer is
was not enough food? No/ NA
6a | How often did this happen? 4. Rarely (once or twice in the past
four weeks)
5. Sometimes (three to ten times in
the past four weeks)
6. Often (more than ten times in the
past four weeks
7 In the past four weeks, was there ever 0=No Skip to
no food to eat of any kind in your 1=Ves Q8 if the
household because of lack of answer is
resources to get food? 3=NA No/ NA
7a | How often did this happen? 1. Rarely (once or twice in the
past four weeks)
2. Sometimes (three to ten times
in the past four weeks)
3. Often (more than ten times in
the past four weeks
8 In the past four weeks, did you or any 0=No Skip to
household member go to sleep at 1=Ves Q9 if the
night hungry because there was not answer is
enough food? 3=NA No/ NA
8a | How often did this happen? 1. Rarely (once or twice in the

past four weeks)
2. Sometimes (three to ten times

in the past four weeks)

3. Often (more than ten times in

the past four weeks
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9 In the past four weeks, did you or any 0=No
household member go a whole day
) ) ) ) 1=Yes
and night without eating anything
because there was not enough food? 3=NA
9a | How often did this happen? 1. Rarely (once or twice in the past four

weeks)
2. Sometimes (three to ten times in the
past four weeks)

3. Often (more than ten times in the past

four weeks

E. Hygienic practice Questions for mothers or caregivers

14 | Did you wash your hand with soap 1. Yes 2.No
while feeding child?
15 | Did you serve food immediately 1. Yes 2.No

(within 2 hours) after preparation to

your child?

16

Child’s private feeding utensils are

clean?

1. Yes ( if they are washed thoroughly
and looks clean)

2. No ( if utensils are dusty and looks

dirty)

Part 2 Maternal and child health service utilization

17 | How many times do you have ANC follow up in number
for this specific baby?
18 | Place of delivery? 1. Health facility

2. Home

3. Don’t know
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19 | What about your child’s breastfeeding status? 1 Haven’t started since
birth

2 Started, but ceased before
2 years age

3 breastfeeding baby, but
haven’t fed in the past 24

hour
20 | Does your child received Vitamin A 1. Yes 2. No 3. Don’t
supplementation, a past 6 months know
22 | Does your child have history of fever or 1.Yes 2.No
diarrhea 2 weeks before this survey?
23 | How many times did your child receive in number

vaccine?

Part 3. Infant and young children feeding indicators

24. Minimum milk feeding frequency

24a | Yesterday did the child consume any milk | 1.Yes 2.No
products? This includes: infant formula,
) 9. Don’t know
yoghurt, yoghurt drink or fresh/powdered

animal milk?

Skip to
question
130 ,if
the
answer is
NO/Don’

t know

24b | Yesterday how many times did [child® X] | I...... times

consume any milk products | mentioned?
2 Don’t know

25. Minimum dietary diversity
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Yesterday during the day or at night, did [NAME] eat: ------------------ ?
A Pumpkin/ carrots/ tomato sweet potatoes/ | 1.Yes 2.No
Cabbage/Ripe mangoes/papayas /orange or
JEIP JOESTPAp y_ ) : 9. Don’t know
banana or else that are orange inside
B Porridge/ Injera /bread, rice/ white potatoes/ | 1.Yes 2.No
pasta/ cassava or other foods made from
_ _ 9. Don’t know
grains such as tef, oats, maize, barley?
C Any meat such as beef, pork, lamb, goat, | 1.Yes 2.No
chicken, or fish?
9. Don’t know
D Eggs? 1.Yes 2.No
9. Don’t know
E Beans/ peas/ lentils/ nuts? 1.Yes 2.No
9. Don’t know
F Any dark green, leafy vegetables like | 1.Yes 2.No
Cabbage, Broccoli, spinach or any other
] 9. Don’t know
fruits or vegetables

26. Minimum meal frequency

Yesterday at home or somewhere during the day or at night, did the child have...?

A Infant formula like Alula, selectmil, liptomil | 1.Yes 2.No Skip next
or other...? question
9. Don’t know _
if the
answer is
NO/Don’
t know
al How many times did the child drink formula | -------- times
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B Yogurt drinks such as ergo 1.Yes 2.No Skip next
9. Don’t know question
if the
answer is
NO/Don’
t know
bl How many times did the child drink yogurt? | -------- times
C Milk from animals, such as fresh, tinned or | 1.Yes 2.No Skip next
powdered milk? 9 Don’t know question
if the
answer is
NO/Don’
t know
cl How many times did the child drink milk? | -------- times
D How many times did the child eat any solid, 70r more
semi-solid or soft foods yesterday during the Not known

day or night?
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Results for measurements

Weight measurement kg

Length measurement cm
A8.0 ANN RLACHE MS weTh hA S

e UNZ+HNAN MST AmNNP +9UCT hEA
P +MPem-/ P OART Pa0LE $6
AAFR

Mms 2AMAT N £NAA:RL PIRALD ARSN ANN RLACHE PUNZ+AN MST AMNNS PATFRAN
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